Résumé. 2014 Le splitting quadrupolaire du deutérium, 03BDQ, de Abstract 2014 The deuterium quadrupole splitting, 03BDQ, of C6D6 dissolved in a number of discotic liquid crystals has been measured over the temperature range of the mesophase stability. Three different types of mesophases were used : (i) Dho, which is a columnar hexatic phase with ordered molecular stacking; (ii) Drd, which is a rectangular biaxial columnar phase with disordered molecular stacking ; (iii) a nematic discotic, ND. The three types of mesophases exhibit different temperature dependence of 03BDQ : In the Dho phase the splittings are relatively small and strongly temperature dependent. This behaviour is interpreted in terms of a fast dynamic equilibrium between two solvation sites consisting of (1) molecules intercalated within the discotic columns, and (II) molecules dissolved in the aliphatic side chain region between the columns. In the Drd phase the splittings are considerably larger and fairly constant with temperature indicating that solvation in this phase is predominantly in the intercalation site. Finally in the nematic phase the splittings are large and follow a Maier-Saupe type temperature dependence. This is consistent with the structure of the nematic phase where no different sites are expected.
D. Goldfarb probes in this mesophase was quite unexpected; in particular we found that the orientational ordering of the dissolved aromatic molecules was considerably smaller in the discotic mesophase than in the common thermotropic liquid crystals, despite the fact that the orientational order of the discotic solvent is very high [4] . Moreover the elements of the ordering matrix of the solute molecules were strongly temperature dependent and often changed signs within the mesophase region. This too is in contrast with the behaviour of the solvent molecules whose molecular order parameter is nearly independent of temperature [4] . These Table I ). The mesophases of all these compounds belong to the Dho class, though on going from THE5 to THE8 there is a gradual lengthening of the aliphatic chains. This corresponds to increasing the probability of the benzene molecules to occupy site II at the expense of site I. In figure 2 are plotted the experimental deuterium quadrupole splitting versus Tc -T (where Tc is the clearing point of the solution). The full lines in this Table 1 ) [5] . The vQ values (Fig. 3 Such effects have been observed in certain normal thermotropic liquid crystals, but the effect was much less pronounce than that observed for the Dho phase. 4 . C6D6 in a disordered columnar phase. - The tendency of the solute molecules to shift to the aliphatic sites with increasing temperature is presumably driven by the larger entropy of this site, as compared to the intercalation site within the columns. This is particularly true for the Dho phase in which the solvent molecules are stacked in a regular ordered way within the columns (hence the subscript « o » for « ordered »). We therefore expect that in mesophases with disordered columns the tendency to shift the equilibrium from the intercalation site to the aliphatic site would be less pronounced than in the phases of ordered columns. To check this hypothesis we measured the temperature dependence of the quadrupole splitting of C6D6, dissolved in the discotic mesophase of THA8 (see Table I ) [lc, 6] . This mesophase belongs to the Fig. 3 In columnar phases there is an equilibrium between molecules intercalated within the columns (site I) and molecules dissolved in the aliphatic chains (site II). The equilibrium population ratio PIII PI increases with temperature and within a homologous series it increases with the chain length.
In disordered columnar phases the preferred solvation site corresponds to the intercalation site and the ratio PII/PI is almost independent of temperature. This site is stabilized by the interaction between the solute molecules and the aromatic core of the mesogen molecules, and there is no significant gain in entropic free energy on going to site II. In ordered columnar phases both sites are populated and the ratio PII/PI is strongly temperature dependent.
In the nematic discotic phase the two sites defined in connection with the columnar phases do not exist, and the behaviour of the solute molecules is similar to that in the normal thermotropic liquid crystals.
